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1. (Amended) A method for identification of biological!^ 
active ribo nucleic acids or peptides or [their ] cellular ligand^lto 
the biologically active nucleic aci ds or peptides, which comprises 
the steps of 

(a) producing a pool of appropriate vectors each containing a DNA 
sequence to be examined, 

efficiently transducing said vectors into a number of 
..identical eukaryotic cells in such a-" way that each cell 
/expresses either a single ribonucleic acid and possibly 

. ■ n n _ j -u,. nM7\ noVi onpp h)f± py^mi np(i or 3 

r\£Znr\T i n (-i pnrf lMf-'Q i i v i .iic: i^i^r^. u^-U w^n'-^ ^ ^ ~ ~ 

limited number of dif f erent^ibonucleic acids and peptides 
encoded by DNA sequences t£f' be examined, 
screening said transduced ceils to see whether some of them 
have altered a preselected phenotypic trait , said screening 
being one which does not re quire knowledge of 1) chains of 

mechanisms in Ahe cell. 2) enzymes in — the — cell, 21 

si gnalling r>a/hways in the cell, o r 4 ) rec e p tors in the cell 
which gen e jTSte the presele cted phenotypic trait, and 
selecting /nd cloning cells which have altered the preselected 
phenotyp/c trait, 
wherein the/ pool of appropriate vectors in step (a) contains 
totally o/ partly random DNA sequences selected from the group 
consisting of : 

i) synthetic totally random DNA sequences; 

ii) ./ynthetic random DNA sequences wherein stop codons are absent; 
Lii)/ synthetic DNA sequences which encode random amino acid 

j sequences with an even distribution of amino acids; 
i4) synthetic DNA sequences defined in (i) , (ii) , or (m) 
separated by codons which enable specific post - translational 



(d) 
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v) 



vi) 



modifications of all expressed peptides or which encode anchor 
residues ; 

synthetic DNA sequences defined in (i), (ii), (iii), or (iv) 
coupled to coding sequences of purification tags in order to 
facilitate the purification and identification of expressed 
peptides; and 

synthetic DNA sequences defined in (i),/fii), (iii), (iv), or 



(v) coupled to or inserted into pile coding sequence of a 




protein ; 
and wherein 



(e) the vector DNA in the phep<3typically altered cells is isolated 
and sequenced, and th^ sequences of the ribonucleic acids or 
peptides e f f ect irjg^ alteration of the preselected phenotypic 
trait are deduced from the sequenced vector DNA; 

and/or 

(f) the ribonucleic acids or peptides effecting alteration of the 
preselected phenotypic trait are used directly for isolation 

^ £m.d identification of a ligand molecule to said ribonucleic 
/ acids or peptides. 



26. (Amended; 



The method according to claim 1, wherein the 
"ip rat yp ~irtr »faCcLrb 1 s up-regulation or 



alteration of the preselected pfafida 

A 

down-regulation of expression of a cell surface [ expression of a] 
protein. 



32. (Amended) A meth^xi^for identifrcat^ 
active ribo nucleic acids or/ peAtid£s~<rr~~'Ttheir ] cellular ligands to 



the biologically acl 
comprises ^tre steps of 



pej 

ribonucleic acids or peptides , which 



producing a pool of appropriate vectors each containing a DNA 
sequence to be examined; 
efficiently transducing said vectors into a number / of 
identical eukaryotic cells in such a way that each," cell 
expresses either a single ribonucleic acid and ^possibly 
peptide encoded by the DNA sequence to be exapcrined or a 
limited number of different ribonucleic acids /and peptides 
encoded by DNA sequences to be examined, 

screening said transduced cells to see whether some of them 
have altered a preselected phenotypic / trait , wherein the 
screening method is different frs^m defection of interaction 
between [capture of ] the qfcpress^/ ribonucleic acid(s) or 
with a ligandfl and /a\ preselected enzyme or 



peptide ( s ) 
receptor , and 



/ 



/ 



\ 



(d) selecting and cloning cell^ which haveialtered the preselected 
phenotyp 

< / ; 

wherein the pool of appropriate vectors^/ in step (a) contains 
totally or partly random DN^ sequences ^elected from the group 
consisting of: 

i) synthetic totally f^^omDNA^ 

ii) synthetic random DNA sequences wherein stop codons are absent; 

iii) synthetic DNA /sequences which encode random amino acid 
sequences wifrn an even distribution of amino acids; 
synthetic /DNA sequences defined in (i) , (ii) , or (iii) 
separa t^by codons which enable specific post- translat ional 
modifications of all expressed peptides or which encode anchor 
residues ; 

synthetic DNA sequences defined in (i) , (ii) , (iii) , or (iv) 
'coupled to coding sequences of purification tags in order to 
facilitate the purification and identification of expressed 
peptides; and 



iv 
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vi) synthetic DNA sequences defined in (i) , (ii) , (iii) , (iv) , or/ 

(v) coupled to or inserted into the coding sequence of /a 

/ 

protein; 
and wherein 

(e) the vector DNA in the phenotypically altered cells is'isolated 
and sequenced, and the sequences of the ribonucleic acids or 
peptides ef f ectina ^alteration of the preselected phenotypic 
trait are deduced Kom th^x^equenced vector/f)NA; 

and/ or 

if] hino ri hnmipi oi p ric qv- rfe/ctid&s effect inci alteration of the 
preselected phenotypic ti/ai|t N ^re\ us^d directly for isolation 
and identification of a Jligand\n^alecuie to said ribonucleic 



acids or peptides. ; / \ 



33. (Amended) A methoA t/x identification of biologically 



active ribo nucleic acids or y*p^ptides c/r jftheir] cellular ligands to 
the biologically active A^ibonucled.c Acids or peptides , which 
comprises the stepj^of / 

(a) producing of a pq2&^ vectors each containing a 
DNA sequence to/be examined, 

(b) efficiently /transducing said vectors into a number of 
identical ^ukaryotic cells in such a way that each cell 
expresses/ either a single ribonucleic acid and possibly 
peptide encoded by the DNA sequence to be examined or a 
limited number of different ribonucleic acids and peptides 
encoded by DNA sequences to be examined, 

(c) screening said transduced cells to see whether some of them 
have altered a preselected phenotypic trait, where alteration 
of the preselected phenotypic trait in a cell [is ascribable 
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to the expressed ribonucleic acid(s) or peptide (s) affecting/ 

biological functions of the ceil which have influence on th£ 

/ 

preselected phenotypic trait] indicates that ribonucleic 
acid(s) or peptide (s) encoded by the vector DNA affegt(s) 
biological functions in the cell thereby effecting the 
alteration of the preselected phenotypic trait , and / 
selecting and cloning cells which have altered the p/eselected 



!d) 



phenotypic trait, — 



wherein the pool of appropriate vectors in step /(a) contains 
totally or partly random DNA sequences selected /from the group 
consisting of: /) \ / 

i) synthetic totally random ThfXA sequences; / 

ii) synthetic random DNA sequences wherein stop codons are absent; 

iii) svnthetic DNA sequences^ which epctfde random amino acid 

/ \/ 

sequences with an even distribution/tat amino acids; 

/ / \ 

iv) synthetic DNA sequences define^ in (i) , (ii) , or (iii) 
separated by codons whi/ch enable specific post-translational 
modifications of all e^presse,^ peptidjes or which encode anchor 
residues; / / J 

v) synthetic DNA sequences /defined in/(i), (ii), (iii), or (iv) 
coupled to coding sequences of pu/ification tags in order to 
faciir&^e the purification and/identification of expressed 
peptides; aH^ / f 

vi) synthetic DNA '^^jueiic^s^^fi^ned in (i) , (ii) , (iii) , (iv) , or 

(v) coupled/to or inserted into the coding sequence of a 

/ 

protein; / 
and wherein / 

(e) the vector DNA in the phenotypically altered cells is isolated 
and sequenced, and the sequences of the ribonucleic acids or 
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peptides effecting a^_t^ation of the preselecte^^henotypic 

DNA; 



trait are deduced fr^m the sequenced v. 

and/or j x 

(f) the ribonucleic api^" or peptides effecting alteration of the 
preselected "phenotypic toait are used directly for isolation 
and: ^identifi^sation_o£ ^ ligand molecule to said ribonucleic 

"""" acids or peptides 



Cancel claims 34-36 without prejudice or disclaimer, 



41. (Amended) The method according to claim 1, wherein the 
ribonucleic acids r or ^ peptides effecting alteration of the 
preselected pT^eiidtyp^e Mra j-t are used directly for isolation of a 
[ligand molecule] cellular target protein of the identical cells to 
said ribonucleic acids or peptides. 



42. (Amended) A method for identification of biologically 
active ribo nucleic acids or peptides or [their] cellular^lgands to 

the biologically active ribonucleic acids or pggtides , which 

comprises the steps of 
(a) producing a pool of appropriate vectopg^ each containing a DNA 
sequence to be examined, 

efficiently transducing sajfi vectors into a number of 
identical eukaryotic c^rlls in such a way that each cell 
expresses either single ribonucleic acid and possibly 

peptide encod^d^by the DNA sequence to be examined or a 
limited rwffiber of different ribonucleic acids and peptides 
encoded by DNA sequences to be examined, 






Serial No . : 08/973 , 021 

Atty. Docket No.: 303/P61724US0 

(c) screening said transduced cells to see whether some of them 
have [altered] up-regulated or down- regulated a preselected 
[phenotypic trait, said phenotypic trait being an observable 
characteristic of the identical eukaryotic cells prior to and 
after transduction] biological effect , and 

(d) selecting and cloning cells which have [altered] up-regulated 
or down-regulated the preselected [phenotypic trait] 
biological effect , 

wherein the pool of appropriate vectors in step (a) contains 
totally or partly random DNA sequences selected from the group 
consisting of: 

i) synthetic totally random DNA sequences ; 

ii) synthetic random DNA sequences wherein stop codons are absent; 
lii) synthetic DNA sequences which encode random amino acid 

sequences with an even distribution of amino acids; 

iv) synthetic DNA sequences defined in (i), (ii), or (iii) 
separated by codons which enable specific post- translat ional 
modifications of all expressed peptides or which encode anchor 
residues; 

v) synthetic DNA sequences defined in (i) , (ii) , (iii) , or (iv) 
coupled to coding sequences of purification tags in order to 
facilitate the purification and identification of expressed 
peptides; and 

vi) synthetic DNA sequences defined in (i), (ii) , (iii), (iv) , or 
(v) coupled to or inserted into the coding sequence of a 
protein; 

and wherein 

(e) the vector DNA in the [phenotypically altered] selected and 
cloned cells is isolated and sequenced, and the sequences of 
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the ribonucleic acids or peptides effecting [alteration of the 
preselected phenotypic trait] up-regulation or down-regulation 
of the preselected biological effect are deduced from the 
sequenced vectop DNA; 
and/ or 

(f) the ribonucleic acids or peptides effecting [ alteration of the 
preselected phenotypic trait] up-regulation or down- regulation 
of the preselected biological effect are used directly for 
isolation and identification of a ligand molecule to said 
ribonucleic acids or peptides. 



Add the following new claims: 



--43. A method for identification of cellular tare 

proteins to biologically active nucleic acids or peptides^wiich 
comprises the steps of ^ 

(a) producing a pool of appropriate vectors eagir^containing a DNA 
sequence to be examined; 

efficiently transducing/ s^id ^fectors into a number of 
identical eukaryotic c^ll^^in such a way that each cell 



(b) 




ribonucleic acid and possibly 
sequence to be examined or a 



expresses either a single 
peptide encoded tjde DNA 

limited numbe^of different /ribonucleic acids and peptides 
encoded by/t>NA sequences to/be examined, 

screeni#gssaid transduced/cells to see whether some of them 
havq/^ltered a^-jMTR.qeJrg^ted phenotypic trait, and 
selecting and cloning cells which have altered the preselected 
phenotypic trait, 
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wherein the pool of appropriate vectors in step (a) contains 
totally or partly random DNA sequences selected from the gratfp 
consisting of : / 

i) synthetic totally random DNA sequences; 

/ 

ii) synthetic random DNA sequences wherein stop codons ^efre absent; 

iii) synthetic DNA sequences which encode randqm^ amino acid 
sequences with an even distribution of aminp^acids; 

iv) synthetic DNA sequences denned in (yf^, (ii) , or (iii) 

separated by codons which pnabl^ specific post-translational 

modifications of all expressed pepf i^s or which encode anchor 

I V 

residues ; 



v) synthetic DNA sequences def inec^in \ ( i ) , (ii), (iii), or (iv) 

coupled to coding sequences 0t purijf icat ion tags in order to 

facilitate the purif icatioh and identif icat ion of exDressed 

/ 

peptides; and / 

vi) synthetic DNA sequences/ defined in/ (i) , (ii) , (iii) , (iv) , or 
(v) coupled to or/ inserted intyO the coding sequence of a 
protein ; 

and wherein 

(e) the ribonucleic acids or peptides encoded by the DNA to be 
examined/ and present in the cells which have altered the 




preselected phenotypic trait are used directly for isolation 
and/'' identification of cellu 
^bonucleic acids or peptides 



and/identification of cellular target proteins to said 



/ 
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44. The method according to claim 43, wherein alteration of/' 
the preselected phenotypic trait in step (c) indicates tfc&t 

ribonucleic acid(s) or peptide (s) encoded by the vecjxJr DNA 

y 

affect (s) bioloqical functions ^ the cell thereby effecting the 

\ . . y' 

alteration of the preselected phenotypic trait y' 



45. The method according to 



claitrK 43 ,/wherein the alteration 



of the preselected phenotypic trait^W^up-regulation or down- 
regulation of a biological effect oj^'the \cell . 

y \ 

46. The method accord^K^ fto claim 43, wherein the screening 

is selected so as not yto require ki>6wledge of 1) chains of 

/ / / 

mechanisms in the cMl, 2) ^nzymes/in the cell, 3) signalling 

pathways in the jet€11, or 4) receptors in the cell which regulate 

the preselect phenotypic trait. 



according to ciaim_4_^_ wherein the biological. 




is expressiorToF a cell -surface protein". 



48. The method according to claim 1, wherein the eukaryotic 
cells are mammalian: 




49. The method accorc^n\to claim 32, whereiri^tfee^ 
cells are mammalian. / 

/ 

50. The mejJs^Tac cording tjb claim 33, wherein the eukaryotic 
cells ^gp^'mamma 1 i an / 
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51. The method according 
cells are mammalian. 



52. The m^t^^rj^ccordin^to claim 43, wherein the eukaryotic 
cells ^3ee"'mammalian . 



e eukaryotic 




53. The method according to claim 1, wherein the identical 
eukaryotic cells are ceils of a cell clone or a cell line. 

54. The method according to claim 32, wherein the identical 

y 

eukaryotic cells are cells of a cell clone or a cell line. 



s 



55. The method Kc c o rtii ng to claim 33, wherein. t h e identical 

lkarvotic cells are cells q£\ a cell clone or ^--trell line. 

» \ 

J \ S 

56. The method according t^> 01^^42, wherein the identical 



eukaryotic ceils are ceils/ of a d 



57. The method acc^rSing to 



clone or a cell line. 



claim 43, wherein the identical 



eukaryotic cells are^$ells of a cell clone or a cell line 



58. Ija^a drug d^v^i-epmgnt method wherein a target molecule 
serves identify candidate drugs, the improvement comprising that 
a g^llular target protein which has been identified according to 
ydlaim 43 is the target molecule. -- 
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